Background: Disbudding is often practiced in modern farm because of the reasons for the safekeeping of the animal, other animals lessen the risk of injury and less aggressive behavior. Without regard to the method of disbudding leads to disruption behavioral changes, cardiac and endocrine responses related pain of animals. Sedation, local anesthesia and analgesia are performed studies in order to eliminate of cardiac, endocrine, behavioral response which is caused by pain associated with disbudding. In this study, it was aimed to determine the effect on the oxidant and antioxidant system in the calves of disbudding by using the caustic paste with and without painkiller.
INTRODUCTION
Disbudding is often practiced in modern farm because of the reasons such as the reduction of carcass quality as a result of possible injuries, the less area it covers in the area of nutrition and during transporting, farm workers and other animals lessen the risk of injury and less aggressive behavior [3, 7, 26] . Three methods are used as thermal disbudding, surgical disbudding and caustic paste application for disbudding in young calves [14, 21, 22] . The application of caustic paste is disbudding process using a strong alkalinizing medication such as calcium hydroxide or sodium hydroxide [19, 23, 26] . Without regard to the method of disbudding leads to economic losses such as loss of weight, disruption of the physiology of animals with pain, and therefore behavioral changes, cardiac (heart rate) and endocrine (cortisol) responses. In particular, combinations of sedation and local anesthesia with analgesia are performed studies in order to eliminate of cardiac, endocrine, behavioral response lead to pain associated with disbudding [1, 6, 20] .
Sedation and local anesthetics decrease behaviors reactions associated with pain disbudding during (e.g., tail wagging, head movements, tripping, and rearing) and those findings of postoperative pain (rub head, shake head and ear flick) [3, 8, 20] .
Flunixin meglumine is a potent non-steroidal, anti-inflammatory, analgesia that pain relief in painful procedures by inhibiting the production of PGE 2 from arachidonic acid [4, 12, 16] .
The aim of this study is to investigate the effect of antioxidant imbalance and the oxidative stress which may be caused by disbudding with the caustic paste of the applied anesthesia protocol and flunixin meglumine.
MATERIALS AND METHODS

Methodology
The animal selection of this study was performed at the commercial dairy farm, Ağrı, TR, 24 Simmentals calves in different sexes on average 2 weeks (± 2 days) and 50 kg (± 15 kg) live weight. The calves were randomly divided into 2 groups of 12 calves in each group, group I (analgesia group); caustic paste+painkiller (2.2 mg -1 flunixin meglumine [Flunixamine ® ] 1 intravenous, IV) and group II (nonanalgesia group); as disbudding applied with caustic pasta application only were divided into 2 groups.
Groups
Group I (analgesia): Cases of caustic paste+painkiller group; the cases were included in the study, whose general examination was completed and decided to be healthy. Findings of respiratory rate, heart rate, and rectal temperature were recorded before doing anything to animals in this group. A 1.0 × 32 mm IV catheter was placed in the left Vena jugularis for blood sampling and drug administration. For biochemical analysis, 8 mL of blood was collected from the V. jugularis with vacuumed anticoagulant-free glass tubes. This time period was recorded at the 0th min in the study. At the same time, the animals were sedated with 0.2 mg ®   ) 3 was applied to each horn region in order to anesthetize the corneal nerve. Disbudding was performed 15 min after sedation, local anesthesia, and painkiller application. The calve was prevented from moving firmly by an assistant for disbudding and hairs around the horn were uncovered well cut with a scissor. Then, vaseline is applied around the horn knob, the chemicals to be used have been prevented from flowing towards the skin and eye. Chemical substances to be used; it was calcium hydroxide rods in the form of round chalk (10 g REDFORT Boynuz Kalemi) 4 specially prepared for this task. The tip of the caustic rod was pressed onto the horn knob with circular motion after slightly immersed on to water. The procedure was terminated when the horn knob was white first and then the bleeding indication was visible. This procedure was applied to each horn bud for about 35 s. At the 15, 30 and 60th min of the first application (0th min), physiological parameters were recorded and, 8 mL blood samples were taken from the V. jugularis vacuumed anticoagulant-free glass tubes for biochemical analyzes.
Group II (non-analgesia): Cases of caustic paste only group; the same anesthetic protocol and disbudding were performed as in Group I. However, differently in this group, analgesia was not performed after sedation.
A single dose of Enrofloxacin (Baytril ®)2 2.5 mg -1 IV was administered to all cases for prophylaxis. In addition, a skin ointment (Terramycin ointment) 5 containing oxytetracycline was used on the wound resulting then disbudding in all cases.
Biochemical analysis
Blood samples were taken at 0, 15, 30 and 60th min of the applications then they were brought to the laboratory as soon as possible and centrifuged at 3000 rpm for 10 min at room temperature and kept at -80°C until the samples were tested. 7 level in serum were measured by using commercial kit.
Statistical Analysis
The one-way analysis of variance (ANOVA) and post hoc Duncan tests were performed on the data to examine the differences among groups using the SPSS statistical software package. The results are presented as average ± SE. A value of P < 0.05 was considered significant.
RESULTS
Physiological findings
There was no statistically significant difference in the findings of respiration rate in comparison within the group in both group I and group II at all times (P > 0.05). There was no statistically significant difference in comparison between the groups in all time measurements (P > 0.05). In comparison within the group of heart rate, in the group I, the increase from the 0th min to the 15th min was statistically significant (P < 0.05). The changes that occurred at other measurement times were not statistically significant (P > 0.05). In group II, the increase from 0th min to 15th and 30th min was statistically significant (P < 0.05). The increase from 0th to 60th min was not statistically significant (P > 0.05). From the 15th min the 30 and 60th-min decrease was statistically significant (P < 0.05). 30 and 60th min were not statistically significant (P > 0.05). There was no statistically significant difference in comparison between the groups at all measurement times (P > 0.05). Rectal temperature was found to be statistically significant in comparison to the within the group I, at the 0th min and at 15, 30 and 60th min (P < 0.05). No statistically significant difference was found between with 15th min at 30 and 60th min of rectal temperature findings (P > 0.05). There was no statistically significant difference in the comparison of rectal temperature findings at 30 and 60th min (P > 0.05). In Group II, there was no statistically significant difference in the results of all time measurements within the group (P > 0.05). The difference between the groups was statistically significant at 30th min (P < 0.05). The measurement results of the physiological parameters are given in Table 1 . In the within-group comparison, there was a statistically significant difference between the values of different letters in the same column (P < 0.05). *In the comparisons between groups, the measurements marked with asterisks at the same time period are considered statistically significant (P < 0.05). with Caustic Paste in Calves.
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Endocrine response A statistically significant difference was found between the measurement results with the 0th min with the 15, 30 and 60th min in Group I in the cortisol levels within-groups' comparison. Cortisol level decreased at 15 and 30th min according to pre-administration value and this decrease was statistically significant (P < 0.05). At the 60th min, the level of cortisol increased compared to the initial value and this increase was statistically significant (P < 0.05). There was no statistically significant difference between with 15th-min measurement results at 30 and 60th min on cortisol level (P > 0.05). The results of the measurements between 30 and 60th min were not statistically significant(P > 0.05).
In group II, an increase was observed between 15, 30 and 60th min with the measurement results at 0 min and this increase was statistically significant (P < 0.05). The measurement results at 15 and 30th min were statistically significant (P < 0.05). There was no statistically significant difference between the measurement results at 15 and 60th min ( P > 0.05). There was no statistically significant difference between the 30th min measurement results (P > 0.05). A statistically significant difference was found between all measurements time in the comparison between the groups. At 0-min measurement results, cortisol level was lower in Group I and this differences were significant (P < 0.05). At 15, 30 and 60th min measurements, cortisol level was lower in Group I and the difference between the groups was statistically significant (P < 0.001). At all measurement times, cortisol level was lower in Group I than in Group II. The cortisol level measurement results of the groups are given in Graph 1.
In glucose levels within-groups' comparisons, the changes occurring in Group I at all measurement times were not statistically significant (P > 0.05). In group II, the level of glucose with 0 min increased at 15, 30 and 60th min and this increase was statistically significant (P < 0.05). There was no statistically significant difference between the 15 and 30th-min measurement results (P > 0.05). A statistically significant difference was found between the 15 and 60th min measurement results (P < 0.05). There was no statistically significant difference between the 30 and 60th-min measurement results (P > 0.05). In the comparison between the groups, the glucose level was measured at the higher level in the group I at the 0-min measurement and this difference was found to be statistically significant (P < 0.05). At the 15th min, the glucose level increased in Group II and this increase was statistically significant (P < 0.001). At 30 and 60th min, glucose level was lower in group I and statistically, a significant difference was found between groups (P < 0.05). From the 15th min when disbudding was made, glucose level was lower in group I than in group II. The glucose level measurement results of the groups are given in Graph 2.
Oxidant and antioxidant parameters
In TOC measurements, the changes in the group I, between 0 and 15th min were not statistically significant (P > 0.05). The increase from the 0th min to the 30th and 60th min was statistically significant (P < 0.05). The increase with the 15th min to 30 and Graph 1. Changes in the cortisol level in group I and group II over time.
Graph 2. Changes in the glucose level in group I and group II over time.
60th min was statistically significant (P < 0.05). 30 and 60th min were not statistically significant (P > 0.05).
In Group II within-group comparison, the increase in the values at 0 min and at all measurement times was statistically significant (P < 0.05). There was no statistically significant difference between the groups in the measurements at 0 min (P > 0.05). A statistically significant difference was found between measurements at 15 and 30th min (P < 0.05) and the difference between 60th-min measurement results was statistically significant (P < 0.001). In Group II, the increase in total oxidant capacity was higher.
There was no statistically significant difference in TAC measurements of within-group comparison both Group I and Group II at all measurement times (P > 0.05). There was a statistically significant difference between all sampling times in the comparison between the groups (P < 0.05). Total antioxidant capacity measurements were higher in Group I.
The results of 8-OHdG were statistically significant in Group I, between with 0 min, at 15, 30 and 60th min (P < 0.05). The measurement results with 15th min, 30 and 60th min were statistically significant (P < 0.05). The results of the measurements at 30 and 60th min were not statistically significant (P > 0.05). In group II, the measurement results with 0 min, 15, 30 and 60th min were statistically significant (P < 0.05). The measurement results with 15th min, 30 and 60th min were statistically significant (P < 0.05). The results of the measurements at 30 to 60th min were not statistically significant (P > 0.05). There was no statistically significant difference in comparison between the groups in the measurement results at min (P > 0.05). There was a statistically significant difference between the measurement results at 15, 30 and 60th min (P < 0.001). The level of 8-OHdG is lower in Group I.
There was no statistically significant difference in GSH measurement within-group comparison both Group I and II at all sampling times (P > 0.05). There was no statistically significant difference in the 0-min measurement results between the groups (P > 0.05). A statistically significant difference was found between 15 and 30th min (P < 0.05) and 60th min (P < 0.001). GSH level increased more in Group I according to initial value.
There was no statistically significant difference in SOD measurement within-group comparison both Group I and II during all sampling times (P > 0.05). There was no statistically significant difference in the 0-min measurement results between the groups (P > 0.05). A statistically significant difference was found between 15, 30 and 60th min (P < 0.05). SOD level was higher in Group I. TOC and TAC measurements, 8-OHdG, GSH, SOD of the groups' measurement results are given in Table 2 . In the within-group comparison, there was a statistically significant difference between the values of different letters in the same column (P < 0.05). *In the comparisons between groups, the measurements marked with asterisks at the same time period are considered statistically significant (P < 0.05). *P < 0.05; **P < 0.001.
DISCUSSION
Disbudding, when considering the economic contribution that it can bring to the farm is an application that needs to be done [23] . Disbudding is a stressful process on cattle, which results in more stress in adult cattle than in younger cattle and the effect of horn breaking in elderly cattle continues for a longer time [14, 20] . As the horn grows, the healing period of the wound, which is opened at the site of the horn which is to be cut out, is also extended and the animal is more affected. For all these reasons, it is of great benefit to make disbudding in the cattle as early as possible, both in terms of ease of breeding and less influence on the animal [20] .
Having in mind calve welfare, the disbudding should be performed during the first weeks of life, and the final date to perform this procedure is an age of eight weeks [5, 20, 22] . Disbudding is a painful and difficult procedure for the calve and it is necessary to minimize this stress. In addition, the method used to disbudding is another important factor determining degree influence of animal [5, 14] . The easiest and least painful method of disbudding is the prevention of the horn out of chemical substances [25] . The use of caustic paste application with disbudding is recommended for use on calves between 8-14 days [14] .
The physiological parameters of respiration rate, heart rate, and cornea temperature are evaluated as the stressor of pain sensation caused by the disbudding process [2, 6, 14] . In researches, respiratory rate, cardiac frequency findings vary according to the method used, the combination of anesthesia protocol and analgesia applied [10] . Alvarez et al. [2] , in the goats where they applied disbudding by the cauterization method, it is reported that cardiac and respiratory numbers are similar in the groups that did and did not receive local anesthesia [10] .
In disbudding methods, it is reported that heart and respiratory numbers are increased due to pain. In their study, they used the cauterization method to perform disbudding in calves, it is reported that the findings of heart and respiration are closer to the physiological limits in local anesthesia + meloxicam groups than only those who receive local anesthesia. According to Huber et al. [11] , there is no difference between the groups of control and local anesthesia, flunixin meglumine, local anesthesia + flunixin meglumine groups in the calves where they applied disbudding with electrocautery. The frequency of the heart increases very clearly in the disbudding process, especially when anesthesia is not applied [14] . In the study of Yanmaz et al. [26] , operation and cauterization methods, and there was no statistical change in the number of respirations in the untreated groups when analgesia was applied to the calves on which the disbudding. In our study, cases were divided into two groups as sedation + local anesthesia + analgesia (group I) and sedation + local anesthesia (group II) that calves applied to disbud with the caustic paste application. Changes in respiratory rate in both groups were observed at physiological limits. The heart rate was increased according to the initial value in both groups at the 15th min when disbudding. We think that this increase is a sign of acute stress. After 15 min in both groups, heart rate findings were viewed approaching the initial value. Also in our study, which we evaluated for rectal temperature findings, an increase in rectal temperature findings were observed in the analgesia group compared to the baseline value. However, this increase was statistically significant with physiological limitations and no medical treatment was required. In the group without analgesia, there was no statistically change in rectal temperature findings for 60 min. We think because of using the anesthesia protocol and the method to monitor in the reference intervals of physiological parameters changes during the experiment. Furthermore, no significant findings were found to record the behavioral response. Our findings were supporting to knowledge, xylazine does not affect the initial cortisol response that reflects the pain in the disbudding process but removes the behavioral response with the calming effect during disbudding [20] .
It is reported that immediately after disbudding, the increased cortisol level reflects pain-induced stress and to eliminate of the cortisol response of the applied local anesthesia. NSAIDs administered intravenously before 15-20 min from disbudding do not only remove pain, but also contribute to healing mechanisms and inflammation in the horn region during disbudding [20, 26] . In research by Stafford and Mellor [20] , have been reported that to eliminate of the cortisol response by the anesthesia of the cornual nerve block made with lidocaine 15-20 min before the disbudding by amputation method and cortisol level is close to the initial value within 2 h after the disbudding. Administration of a local analgesic decreased the baseline increase in plasma cortisol level [3] . Numerous studies point out that cortisol levels have been reported to suddenly increase after disbudding and remain at high levels for 4-5 h [2, 6, 12, 14, 24, 26] . In study of Stafford and Mellor [20] , has been reported that prevent the increase of cortisol level and use of non-steroidal anti-inflammatory ketoprofen also local anesthesia to the horn region in order to anesthetize of cornual nerve and the xylazine in disbudding with cauterization. One research showed that providing non-steroidal anti-inflammatory drugs, in addition to a local anesthetic, can keep plasma cortisol to initial levels for as long as 6 h after dehorning [17] . In the study by Huber et al. [11] are similar to reported of levels cortisol in the untreated control group and use of flunixin meglumine in calves applied to disbudding with cauterization. In our study unlike the results of the researchers [2, 6, 12, 14, 24 ,26] , of cortisol level was observed in lower levels in to applied group flunixin meglumine. The lower of determination of serum cortisol levels compared to those not administered in analgesia-applied in calves confirms reduced the paininduced stress of flunixin meglumine [20] . Stress and inflammation lead to excessive glucose production and the degree of hyperglycemia increases as the severity of the illness or injury increases. Serum glucose levels in calves treated with analgesics in both operation and cauterization groups were lower than those without analgesics [26] . In our study, serum glucose level was lower in the analgesia group similar to the findings previously described [26] .
In study to assessment of pain-related stress in disbudding methods, behavioral findings so, the reactions to pain of animals, evaluation of physiological parameters; heart rate and respiration, cornual temperature, rectum temperature, endocrine response; cortisol, glucose level as well as of such as findings; on the antioxidant defense system have gained importance investigation of the effects of non-steroidal anti-inflammatory of analgesia agents used to and the applied anesthesia protocol and oxidative stress induced by disbudding methods.
Many molecules and methods have been developed for evaluating oxidative stress. Several studies report that the TOC and TAC parameters may be useful noninvasive markers for oxidative stress-related diseases. For this reason, in recent years it has been suggested to measure TOC, TAC to determine the net oxidant and antioxidant status and their equilibrium [15] . In our study, TOC measurements decreased from the 15th min in the analgesia group but increased in the group without analgesia. TAC measurements were found to be higher in the analgesia group than in the untreated group. Oxidative stress is known to cause damage to a number of lesions such as base and sugar modifications on DNA, single and double chain breaks, basic regions, DNA-Protein cross-linking with different mechanisms. One of the most sensitive markers of this oxidative damage in DNA is . In our study, analgesia was not statistically significant in the group applied, but it was lower than in the group without analgesia.
Glutathione in the antioxidant defense system, which plays a role in effectively and safely eliminating the reactive oxygen species formed in the living organism, acts as nonenzymatic and SOD enzymatic antioxidant. GSH is an important endogenous antioxidant with numerous cellular functions that protect against harmful effects of free radicals and reactive oxygen species. SOD is the first enzyme in the antioxidative system and increases in inflammation and pain [9, 18] . In our study, GSH and SOD levels were found to be at lower levels in the non-analgesic group, leads to the stress is not significant disbudding method and of disbudding must be combined with the combination of anesthesia and analgesia.
CONCLUSION
As a result, it has been observed that sedation (such as xylazine) and local anesthesia (such as lidocaine) use removed pain-induced stress in the disbudding with caustic paste in calves. However, in order to remove the endocrine response, it is necessary to combine the anesthesia protocol with the analgesic (such as flunixin meglumine) combination. According to our results concluded that the painkiller given before the disbudding process was supporting the antioxidant system, reducing the level of cortisol and oxidative stress. 3 Adeka İlaç Sanayi ve Ticaret A.Ş. Samsun, Turkey. 4 Seçkim Medikal Ürünleri Ltd. Şti. Izmir, Turkey. 5 Pfizer Türkiye. Istanbul, Turkey. 6 Shanghai Sunred Biological Technology. Shangai, China. 7 Cayman Medical Company. Ann Arbor, MI, USA.
